for example an induction motor. The magnetic force producing the torque moves with the synchronous angular velocity of the alternating current, whereas the rotor speed falls below this by the slip, so that the magnetic force is moving relative to the rotor on which it is producing a torque. The rate of work done on the rotor is the torque multiplied by the rotor speed, and not the torque multiplied by the synchronous speed. In many cases, as in this case, the difference in these two quantities may be lost as mechanical work; in this case it appears as eddy current loss. The energy balance at the point of application is a function of the detailed method of application of the force. A problem, in which a similar difficulty in the use of partial and converted derivatives arose, appeared in the discussion of the motion of a bar containing a hinge moving along its length.2 In this case the wrong choice involved an apparent paradox: the failure of the momentum principle.
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NOTE ON THE LEAST EIGENVALUE OF THE HILL EQUATION
By TOSIO KATO (University of Tokyo) Let us consider the Hill equation
where f(x) is a real-valued periodic function of period 1 with the Fourier series f(x) ~ c" exP (2tinx), c" = c_" .
Recently Wintner([5], Eq. (23)) deduced the following inequalities satisfied by the lower limit X0 of the spectrum of (1):
Also the question is raised (Putnam [3] , p. 314) whether the coefficient 2 on the righthand side is the least possible value. In the present note we shall show that better estimates do exist. In particular, we shall show that
For this purpose we note that X0 is characterized as the least eigenvalue of (1) 
\ n=l '
It will be noted that (3) and (7) are mutually independent. In any case, however, (7) is better than the second inequality of (2), for we have n~l I c" I)2 tT2 2>"2 Z I |2 = | E | c" |2
by the Cauchy inequality. In the same way it is seen that (7) is better than (3) It is easily seen that the right-hand side coincides with the asymptotic expansion of X0 for Cj ->oo up to the order c\/2 inclusive (Strutt [4], p. 37, Eq. (4), where we have to set X = 7T "X0 , h2 = 7T~2Ci , Mi = 1).
